In this paper, we evaluate the rectilinear crossing number of Γ(Z n ). We mainly focus on finding the rectilinear drawing of zero divisor complete graphs especially for p = 7, 11. Finally, we compare the rectilinear crossing number with the crossing number thereby forming an inequality by different conjectures.
Introduction
Let R be a commutative ring with unity and let Z(R) be its set of zero divisors. The zero divisor graph of R denoted by Γ(R) is a graph which is undirected with vertices Z(R) * = Z(R) − {0}, the set of non-zero divisors of R, and for distinct x, y ∈ Z(R) * , the vertices x and y are adjacent iff xy = 0. Throughout this paper, we consider the commutative ring by R and the zero divisor graph Γ(R) by Γ(Z n ).The idea of a zero divisor graph of a commutative ring was introduced by I. Beck [2] . For notation and graph theory terminology are considered as in [1, 6, 7, 8] .
The crossing number cr(G) of a graph G is the minimum number of edge crossings among the drawings of G in the plane such that the edges of G are Jordan arcs [3] . The rectilinear crossing number of a graph with minimum number of edge crossing drawn in a plane satisfies the following conditions: (i) edges are line segments. (ii) no three vertices are collinear. (iii) no three edges may intersect at a common vertex. The rectilinear crossing number of G is denoted bycr(G). It follows from the definition that, cr(G) ≤cr(G). Turan's brick factory problem asks the question of finding the crossing number of a complete bipartite graph. Zarankiewicz [9] proposed a solution to the problem in 1953. Guy [4] points out an error in Zarankiewicz proof that was discovered in 1965 by Kainen and Ringel. Recently, J. Ravi Sankar et. al [7] find out the crossing number of zero divisor graph and they gave a conjecture for cr(
2 (p − 5)/64. The rectilinear crossing for k m,n can be obtained by following its definition [3] . H.F.Jensen [5] gave an upper bound for rectilinear crossing number which availed itself by a formula, denoted by j(n), for the exact number of edge crossings, in particular,
Crossing Number of a Zero Divisor Graph
In this section, we recall the crossing number of zero divisor graphs . 
The proof is by induction on p and q.
Case (1): On computing the rectilinear crossing number of Γ(Z 5q ), we getcr(7) = 0, cr(14) = 0,cr(21) = 6,cr(28) = 6. cr(Γ(Z 42 )) = (7) +cr (14) +cr (21) +cr (28) +cr(35) = 30 = (7 − 1)(7 − 2) = (r − 1)(r − 2).
Theorem 3.5 For any prime
In the next section, we introduce the progress on relationship between crossing number and rectilinear crossing number of zero divisor graph.
Relationship between cr(Γ(Z n )) andcr(Γ(Z n ))
Our present interest is that of findingcr(Γ (Z p 2 ) ) and comparing the same with cr(Γ (Z p 2 ) ). Before that let us briefly discuss the rectilinear drawings of the complete graphs Γ(Z p 2 ) especially for p = 7, 11. Using theorem (2.8), Γ(Z p 2 ) is a complete graph. 
